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Let G be a graph. Given an integer m < IV(G)l, we obtain a lower bound for the largest 
number of vertex-disjoint subgraphs of G, each of which has m vertices. 
A polyomino is an arrangement of unit squares joined along their edges. A 
polyomino with m squares is called an m-omino. What is the largest number of 
3-ominos that can be contained in a polyomino with n squares? The answer to this 
question is provided by the solution to the m-packing problem: Let G be a graph, 
given an integer m < IV(G)l, find the largest number of vertex-disjoint subgraphs 
4, Hz,. . . , Hk of G such that each Hi> 1 c i G k, has m vertices. 
For a connected graph, the following theorem leads to the solution of the 
m-packing problem. 
Theorem 1. Let G be a connected graph with n vertices and maximum degree A. 
Then for any integer m < n, G has a connected subgraph H such that 
G - H is connected (1) 
and 
m s IV(H)1 s (m - l)(A - 1) + 1. (2) 
Proof. It suffices to show that a spanning subtree of G has a connected subgraph 
satisfying (1) and (2). 
Let G’ be a spanning subtree of G with maximum degree A’. There exists a 
vertex v,, of G with deg,(v,) = 1. Let IV(e) denote the number of vertices of the 
component of G’ - e which does not contain vo, where e is an edge of G’. Now 
consider a path P = vovl * * * vk in G’ satisfying 
for any edge e E E(P), W(e) sm. (3) 
We may suppose that P = vovI * * * vk (k 2 1) is the longest path with this property. 
We show that the following inequalities hold: 
m < w(‘uk__1, vk) c (m - l)(A - I) + I. 
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Suppose u E T(u,) - {uk_,}, then W(vku) d m - 1, whence 
W(~k-lFJ = c W(vku) + 1 s (m - l)(A’ - 1) + 1 
u~r(W-(uk&,) 
<(WI - l)(A - 1) + 1. 
Let H be a component of G’ - (uk_,uk) which does not contain ug. Then H 
satisfies (1) and (2). 0 
The upper bound in Theorem 1 is best possible, since any connected subgraph 
H of order at least m and at most (m - l)(A - 1) of a graph G in Fig. 1 does not 
satisfy condition (1) in Theorem 1. 
Let G be a connected graph. The largest number of vertex disjoint connected 
subgraphs H,, Hz, . . . , Hk of G such that each Hi has m vertices is called the 
m-packing number of G, and it is denoted by IX,,,(G). 
Corollary 1. Let G be a connected graph with maximum degree A and let 
IV(G)1 = n. Then 
I n-m+1 (m - l)(A - 1) + 1 1~ CX,,JG) G I;]. 
Packing smaller graphs into a graph 9 
Fig. 2 
The lower bound in Corollary 1 is also best possible. Fig. 2 shows a graph G 
with 
I n--m+1 %z(~)= (m-l)(A-l)+l ’ 1 
The next corollary follows from the previous one. 
If m = 2, then the 2-packing problem reduces to the problem of finding the 
largest matching in G. 
Corollary 2. Let H be a connected graph with maximum degree A and n 
vertices. Then 
n-l I-1 A 
